Effect of lactate and beta-hydroxybutyrate infusions on brain metabolism in the fetal sheep.
Brain uptake of substrates other than glucose has been demonstrated in neonatal but not fetal animals in vivo. This study was undertaken to investigate the ability of the fetal sheep brain to use potential alternative substrates when they were provided in increased amounts. Brain substrate uptake was measured in chronically catheterised fetal sheep during 2-h infusions of neutralised lactate (n = 12) or beta-hydroxybutyrate (n = 12). Despite large increases in fetal arterial lactate and beta-hydroxybutyrate during the respective infusions, no significant uptake of either substrate was demonstrated. However during both types of infusion, the brain arterio-venous difference for glucose decreased 30% (P less than 0.05). Since the brain arterio-venous difference for oxygen was unchanged, and blood flow to the cerebral hemispheres (measured in 11 studies) was also unchanged, the infusions appeared to cause a true decrease in brain glucose uptake. This decrease paralleled the rise in lactate concentration during lactate infusions, and the rise in lactate and butyrate concentrations during the butyrate infusions. Both substrates have metabolic actions that may inhibit brain glucose uptake. We speculate that the deleterious effects of high lactate and ketone states in the perinatal period may in part be due to inhibition of brain glucose uptake.